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( v t t l ) 
J i l l meeimrmmnts were IBO^© oti too ( to ) ©r^lee and 
fe»«niile« of ©srtsti Tsolat«a ami Cro«»^«d ii$^0!*« of emsh t o s t a r t 
1# lecigttt of tH3>^ Cl>) I n««wiir©a an tt»e distitnee froia tb® 
# i i t e r l 0 r emff of head t o the &pem of thm utibi^tnltal p la to 
i » male and to tha ai>ax of the aiv ipoal tor in feisata, 
2 . lUcfiyth of alytrow t^) t tfaamsrad froei tl ie tiratiolitttg o f 
tiaa eoatal (oadtaat ina l ) mr! tha iml>eoata1 (ao ta r io r r»dfa1> 
vatfta t o tl»a apex o f the a l y t roa* 
?• It€>aii;th of y t o t (W) t Meatui^^ from ttJ® t>a8« of tli<fi eoata 
t o tt»a apas of th© i i t t i f • 
* • t*«fi»i»|tli o f nronatttii ( r ) t Haaaurad aloag the wm&iBm pro i io ta l 
oar lae t ,«» t l ia dtatanoe f r w t l ia an ia r t o r en& t o t i ta 
{ loatar ior &n6 of t i ia prooottm* 
5» I ta t t t t t o f protjotim (II) t Kanaurad ea the v a r t t o a l <!lataiiea 
%»atwe@n Uw lotraat po in t of tha l a t a r a l pinmotal IcAia said 
tt ia letrel of tti@ Isl i t iaat point oa tha t ^d la i i proaota l oar lna , 
^» 1*^0^tf^ of antar tor f a a ^ (AF) t mmmtmH along the as ta rno l 
atirfaea o f tha faimir, «t ra«ta« forwarda^ tram tba Jnttet lon 
batwaan ttie t r o i ^ m i t a r mtH tIta tanar t o tba d t a t a l and o f 
tt ia l a t t e r . 
?• Vatig^th of utaaia f aw i r (m) i Itoaaorad along the e x t a m a l 
aurfaoa of ttta fannir, f r on t l ia atitara 1>etw<tan ttia t roohoi i tar 
•iif! famir t o the apfx o f the l a t t e r * 
( Ix ) 
• • t»>nith of fa tad ttmmw iT) t Ntta«ttr«il along th» est«niiil 
•nrfaet^* n« ih» tMistiii^i lengtli fro« b6e« to «f>«x» 
9« ^jttth of htnd foiwir ( f ) l Th© w»stmi» wtdth frcw norgto 
to woti|la* 
Wm Vortteal tfiawetor of oyg (0) t Weastire^ «« tfi© woxtiraMi 
t l » llortgcwtol diwwitor of e y COD) t Moostirod «« l^e •latiiiHi 
d loMtor . 
12* M?aiRtfe of aotooao CA> t Hoooared oo th© dlotono© fron ^ o 
l)tt«©l ©©ipiefit ttpto tti© toffwtnol oogMdiit. 
wmmwQtton 
«j(frl€«lt«r© (Wvarov i^^f 66) «n«S t h # l r eewfal halilt« tlerlnf 
l$oly»orf#ti«ia ha t glv^n tli^!!i Vf^^olal u ta tus aesmg n i l tntR«etfi 
awa iion*1n»«ot fMiBte of oropf»* fh©r» ar« e>%oui ten «|?#cl«« 
of «»t8!»ltiifs«<5 l.,oou»tii iffttrttml**? th« worliS oviir fewt tmmy 
gmmw^Qpmrti hare lAiowfi <Miiea«toa«tl gr»far t«8t lon IfiM^st®,**^^?) 
andl en appiir«r»t ta»<8«m»y of «©©t«il aggr»g0ttor» Iiotti ®t th« 
nyn^pbal a» i#®ll an &fu\t staf©«» 
L©«« of pasture tt?ro<igi» froB«hopf»or dasag© bail a l s o 
hev^n onloulintofl* f t ha« l>«#o found that tO gra^shoppexn tn a 
«cittflr« y«r^ ©si mm maeh grans In tl3«tr U f a ttwu aa one eotr, 
t i »u0t be admltiad tha t mneb oa loula t looa ara a t %««t 
vary rowgh «atl«Hit»«. A al lgl i t «l»«nge in ^aalo fl|:iip©a «ay m»k« 
m trmmnetmit dtffaraisea to ttio f ina l r a a u t t a . f t i s d i f f i e u l t 
t o finll mttt tn tt>a oami of a loeuat tmnrm a« t o ho» woet) had 
t»@«t) «at«n «(Fn« of aecNs^mto imt»e, tm^ how much ocmafata^ of 
atiiff which was t»«at daatrc^ft<^» Even so th«» wigfoituaa of th# 
prohl®» that f-^eas iitinlctadl in apparent . Tficrenalng hunHiii 
popolatton, Itmltod foo# r©»o<iro«», w© oaianot face nuxsh heavy 
loa««6i without maltfni^  ©vary poasfhl® af for t to atop or r«*luoi» 
thaaa* 
IJka loou»ta, thare ore f«w »r*e!ea of fraswhoprera 
wfjfch have ffho>»n irwfart^na tan#»tH»F a t hotl^ level a (nywT>hal A 
• t 2 t -
a d u l t ) and i n PUOII ©f^ s©* »or|!hciB»trlonl t e s t l n f s »houlcl have 
ikooaefomal |tr»g0rt3giitt;« or ap^ai^at t©n<S©R«ry of ©oolal 
agcrf^fLitton Oftn only b© •tui!t«<l 1» two w«y»i 
<• ^ f •tudjrfng th« f*e«t bolmirlowr tbroufhoti t tt® % l o l o i y , 
2m »y «ta«fytni eiorFhoiwtrtcs ttiirow,f,bout itn b i o l ogy . 
p««t o f gf^ i«4n«>«9» c i t e o i * H «»S foil(S«r crop* te Horthero-. f i i t f l«, 
been 
Tt l»a»y(r«poirtei! as ffr©jSE9rt«t».ff «it« «oc t« l l y ofpre^ist lni i ©t 
•artou® plac©* t« «w*l «rouis4 A l t f s i f i ( l » t ,S7 3** 30* ^ t '^ ' ' " i f 
7f l" »• S6- F) ( R U v M W - P .« . ) . T f . . r» fo™. the p r , . . n t 
problwB Ofi i8ort''^.o»itriof 1 Pti«si»» on i is^^-£ l , »taf,e.B wItJi two 
conifflltlanii created In laboratory (f«ol«tO(! «m«* Crowdoa) nay 
r®v«al jic»0 #CTp#rtoal r o o u l t t r tg i^ r^ lBf «ti»n»et»^ p^os© f o n ^ t l * 
ofi« its ttsta «o l t t « r y gra««iiof!»r# Th« A«lii» C a » t r t i ^ r | u « 
afrtCOfiog Ra«»«, Is m wtdo rooff lof «p«ot<i» uhlel? oooiirn I n 
SHiels o f Afrton^ iiotttt) of t l ie tnhan i , ^B&agmmenrt Ar»f) le, aad 
wwcti o f tho Dr l«nta l ftoglon, the I t f o oye l« , egg, t togoa, 
nyisjjhnl #t«ije5«fi «n^ zoology 1« not lrao«ti <Ar>tl«toc»»t ^©«olr -
1%, 1979). Purfag tho iit«^te® on th» biolofry, iKJoloi?y ami 
tiMihovtour of th ta »«rlo«» peat, tH» i>r«s«««t oli»«npatloaa oa t l io 
iuorr>lio«i«trt©a of th« nymfrihial atsgoa (»«li ject t o Iso la tod mmS 
erowio^ ootttflttona) ho** hPf*n Bnn\y»me> ao »» to ai>eert««in th© 
©nl«tlniS5 oecasl'>n«il phenoHn^nmi o f f regar taa t t tm or »oel»l 
«SI?if«««tton. 
• f 3 J -
1 «• fulfillflet>iMie of S*olj«<>!'l#i*«*»._'".,.,^i;MIJ^^^ 
Hvsirov (I923»**>2S) f t r « t t l «» report®?? ttm phmwe 
v«r ta t ionii in tho r%»ert l,oou»t, goht»tcyerea grg»garta »«d 
0 « r l l e r ( t 9 t ' l ) difCfiwery o f fthawss tn LoeuntB « tg ra to r l a 1 . , , 
I n Rt i i i« |8 , 
Th© o r l f t u a l wof^tng hyi>oth«»f» %<> «X!>1«1B thf? t n t e r -
r e l a t t m«hl^- of th? tNr«« •t»p -^'0»«<f nfseeles of the f ima* 
tooti»t« t , , i»«welF« l i t r r a t o r t a l.>«t d^ntoa t« atia p tprator to i l«» 
I t . ant? f . f!@ eon«lttifl0<9 thet th«re w«re on© eiif"* t lw »«w»o «f»ecf»» 
oeoiirrtng f« two •l-'bases* • B • f rognr tou* ' * or "ewttrMlni^* pt?an«i 
^^*** n t g r a t o r l a ) «»« » "no l I tar j^* or •iioii-«w»rw!tif* |*««IHI 
ifihp 4*nUi»), fhetm t-yo nhmtmsi wore on eo lour sna oe r tn i» 
aor?^holLOMto»l and latieloKteal eharwotera am vore alao a t t r t t i u t o d 
t o th« f ^ r t o ^ l c t t y o f l<M>i}iit It iwaaton*. Later on t tnnt lar 
^ I f foronoea ware foiiw^ to other aerl«5t«» by Uvarov end othara 
«»^ t>^a«, at»oiit to oa taUl lsha i tpeelea of loeuata are now 
©sif»ttng the worm oiror. 
In 192ft St r B,P»UT«»rov waa oli la to o f f e r a tmre w a l l 
leiiffrieiil f%«»a t i iaory. ««i«^  a t t l l oonnaota^ff I t w i t h f>arto«lefty 
of loowpt inwanlona, ''Tlia naio point of thpory t» t l i«t a l l 
.*r#inrlouf» ACnffTi>Ar^ or t rua loooata, l ialong to polyiBorp»tto 
apeoiat* t t ia t I ty o^^^ <^ * AT^ *tot. conataat 1;^  a l l t t i a l r 
- I k I -
dlff@rl»??: f r o f e$mh. t»thev not on ly » o r " l i o l e g l e a l | y , feat a l t o 
f s t o l ^ w t c a l l y . f f j i f t s o r f e t t e Oii»itlBOo«», I . e . , t!it«?- e»tre?ee-
f0ns« a r t oo!a«%#eteT'" by the Inter^e^i l lat f t vjrMtis, b a i ili©«MS ci-ctrew* 
forrag ara o f t # n «« »ir l i« ln, t l3- ' iri*«t?net t h » t tli#»/ fm^^ h^nn talr©« 
f o r #1 f f» r©n t «tf-«*cle», Th«»ge f^-^tre^w f«r«i« ^ r« n-roi»o»«d t o © a l l 
t t w j ^ t f t t f f j , «wi« o f t*»«'^ Ti»^f?si!, by I t© h a b i t s , a tyt- ler?l l o c u s t s , 
whi t© the ott»f-^r iff «n t''<^«ally iy . - i ie i ! | ©o l l t i J r y sr«©«hof»'~.or, 
f i l l * ®B»f»llt?-Mle o f w i r la t t - ^m of s r « ? d f t c ef»arr>et©r» ®ey li© d i f f e r e n t 
In f U f f e r c t i t S'-'j^cle*, and ©ccardlnKly the chsr.-'<st«?r8 ntar^-^JQIor f o a l 
« f i ^ l » to l0 f f to« l mermrstttnif, tJt«? mumri^inE nhamt from tl?# s i l t t a r r one 
iB»y b« eit*^^<*r v©r^- a e f t i i U € , o r !©©» t?oj an exm?ple o f the f i r s t 
©ait© f f i provt i i t*^ l»v Wl i?r«tary loeasi t , o f t l i * wieCim^ by th# 
Woroeiian l o o u s t * , 
U«tfig t e r u T**S I , »P»"fOT^rlstaly an;'' I t i whg£ antler t r t e e t f l e 
€fon«f!tisjr!», h«« h©*»n ^1»etiPfi«^ 1 ^ Kay ( t950 ) !<"» *>1» '^ble O r H t q a a , 
l iV»rov*» lf»»»8 Theary oan nmt b® »t« t©^ e- jnetu^ ly »m 
tatlmtrnt 
•To 0(»rlatR an l raa ie , dlff©r«»ot dfegreer. o f c iotuel 
8 t f i i t i t a t t t>« b©fitee« th*? i nd i v i dua l l y eosipoMlng p o p u l a t i o i i * o f 
^ t f f ^ r c m t d«nf t l t t c» l e a d t o the epr'tsrasioe o f )31 i t foo t {4 iy f i tea l 
typ© •« 1*11? *|>tjwB»««* • vntcis t y p t c e l l y r l t f f© r« a l s o !r» t h « l r 
f>i iyi i tol0i iy mnJ bebav tour , Th© pfiateis w^ -sy w l fb t i s tme o r tcs-reml 
g€M9«riit t<.m«, bo tmno fonaed on© I n i o the otl»C'r by ©a « l t « r a t t o n 
in t t io ^egr**© o f lawtiial s t l a a l a t l f w i * . 
- • 5 I -
c t fit tort (^lt?>o«f w!iloli the thc^^sry oould h«v® no mmoifie) etmt»®t), 
ami t^i*^ ««€»v^ o f tts«> t^ •*»f>^v• wl?ir«n^f' to t?io1.!u1«? Ji?jr a f i f i s^ t , 
Wa l««s tl jatj al imit 15 i l l f f e r e n t b 0 % - ivorts hav* bi^pn 
• heefl-widtft In I5«RA1 l eve l (C) 
• i n oeu l i i r l#»v«l Cci) 
• Ict i f t^s »f Glytrois (•'••) 
• l«»siffth, h«»tght & ^#1#th of Prtmotum CP, ?% ^) end th®lr r a t i o * . 
the fourth l'nt«rti»f I'^«R1 Loeu^t 0t3tjf©r«nee at Cpsfro 
(Totf^matifSMal,t'-)56) reoow?»»€«vf<»«! th^ follotrtiii Rt®ii^»r^ !ses»uy«Miw»«it! 
aait tfm ff^rnh&lB i^pisxiBtin^ thm^ for ns^ lu i«t»^l<s« of s»orfl»0i»#tric 
vnrtat imiB in e l l loeustaj 
• niytrcm lens^th ( r ) 
• f'flwf! fi»»ur lt>nPth If) 
• ?*ronotttn» l«»ttfth <r) 
« M|fi<«Mjii rtronotttft wtfltt* <'^ 0 
• WaatiiBtw wl^th of t?»<^ ti©aiS (€ ) , 
• t 
the only otte«r't t« »iM«ly fli# sjrowth In lertlate?' aw! 
fsrtm^**^ I>j.i4su9t&^ l!0pr«r9» toy o«3®p**r1nf r€l«t1v0 i?ri,iiwtl« r o t e s of 
lj»>rty "lartB ne» mm^e hf l\t»ri.-e ( t ^ l S l . t'varov (1*)C*0) ««»« 
tmns'«ntei} that, tistis tyne « t worttf tf oarrtsff"! « i t wtt^^ well 
fj!»t»bH»hed fre^.'srious anf! «t>litssrl^>y® il t i«8, tRitoMltl thr-jw 
lfg»?t at? thf reiatiwe frrvmth of the bot'fy fiartw lem*h-m t « 
eventttfsl ^«ffer«»oce» fn a-tlolt Twor!*»«?etrl©s, Ifj fitot, r i l l s 
(lQ5t) tttmnnrmA t o ri»tto» 0t It^mth of f^ntir lo -sftdtfi of fieftd 
(F/C) la er«3(i*<f««! eo<! iKolatcf' IVtIi Inntar tiopm^rs of I ooti«ia 
«»»(fl ftHind ®lgBifl«0wt cllff«r©m;«?«# which <f«rpesi«S««f an tb« 
«!«"'«Ity 0t whfolt tl»e l*of»fi«r» wer© reurert a«^ a l so on thfttr 
^.mromximRe, Graiio.-}»vl<l (t960) a l so pro<*.«©e«l V£ilttal»l« data 
on tht"* (n«Jre««*i of fotaf^ fetg«r <P), heat! wt^th (C) asfl pronot 
l«nf*lt (p) o? ?'oelo«t««mi» i>of*-*«m, 
' n w n i W i M i t e i W i i * * iiiniiii., I.II ui .1 III. ]iii—II immmnmam 
Aoeorditig to iJinsrov (1966), tlie #»t»!t©sso© of a flutt? 
mnA oontfBaoun <l©?i»lty«"^rmB«l»fit polyiaor»iht»w hei® twien f t r s l y 
«iiialili»Iied for loouBtn, f-lmtlBr ^»#n«MB«tia, tbfWgh rm a 1o»9«r 
©csnlg* acrf! le^e ft^fiuetitly, ar» elre««^ k?!owi for «(*»© itr®»«liopn®r® 
en*? ^Kiy ln» ennc^etftd in woay tioro, part tei i lorly In tt^e oYinnolfifit 
oocmotilo iifMfiotoii. 
I t i»i riglit to »0y tha i no rea l uncloretond?n?«;, of the 
l»lc»logy of tf(e»© tftstotK e»t! b« attaifi©(S wfttso»it t«lt<nf: T»?»aiH!» 
polv-fjorr^'ife'P into account, Th#«« '>hewo?aefia alBo of ^feolRlT© 
• t 7 ! • 
luportance tw ftelf^ votk »?i %h«m an<^  tt!«?lr l«»nl!e»tioft f o r 
eoolojiy, population ajmawles ami r a t i ona l eof i t ro l f«illef€»« 
reay b*' o f f e red . 
f tfiee C«afitrl»or»ua ham heen rei*«rt«d Irr Stilata (I^S3) 
a» iMsciJwing aa jor p#«t of oron» ta Morth«ni-Ttt€t» w i th ir«iip««t»^8 
i r« i» r l iBat Ion oe«»e0iif>n@11f'» ttt«*r«for», tt, w«8 Qcm^iSere^ 
impmrtmnt to t e t * tf*® wyisi^al ln«t«r« »«rpt»<»w<»f r i e a l l y w i th 
followlni? ifidtO€>» «» par«w«t®rii In order t o «etabll®ti any swob 
l»«»h«vlotir of pfe»«>«-.for«Mitlmi to t M » ef*eolo#, fit<'lcf»® wifr«i 
l©»lltl} of ho&f ( i )» I t r f i f th of « l y t roo ( r . ) , lengti-s o f i f ln i ; (w) , 
lewf th of prcmotWB (P), height of pronotww <I1), tenicth of 
a« t#r lo r f®«tir (AP), lan^fth o f ffll<Wl» f©»ur ( W ) , lenftf^ o f 
hint! fwtttr (P), wt^th of tola*! fe imr ( f ) , irt>rlte«*-l a t iw«t«r of 
mye ( o ) , hor lsonta l i lmmi ta r o f ©y« <0h), ana l»t igt l ; o f 
•ot«»nn® (A) , 
• I 8 t -
8 , liATI,-flI/4.S AJti-- WWQVB 
mr^B (Wort • | Itet f r^w A,*?,U, onwfMie) and rested! i n ait f a e e c t r y 
®f t t i « .^«rl#tt la|!y ll«»®«reli iMh&rntniVf (ll©ii«ar«!s l i»%, 5 o f th© 
E@<i1.»gy f i i» f«r t»ef i t ) an<^ the nmi%f h&tahi^^ wywf^nl i as i ta rs i*©r« 
sieaRttr«iil w i t h V»nite?r C a l l i p e r («tir)f^ll«a try Cam « l.ctnfl:3ii>, 
Tbe! o t h « r » in«t© i»eaiiur»w<?tttB irer@ mail* w i t h a 1»!noeii lar w i t h n 
Td 0b t« l ! i t » a l a t 0 ^ ! i i ^ l v < i « ® l « , «tfigl«? fi issfsr r®<irli»g: 
wa» ^<m« ansf f o r er«n*^««! ©©fuSltlam, frtm twenty t o t%r«>fity ttvm 
is^mphm w&rtf kept in a r e a r i n g Jar» T»wpera?>«r®, Iswml/' l ty stm^ 
food w#r© t l !# saae f o r bo t t i e o f i ^ i t l o n * . Sow© v i s u a l oh«0rvatinnB 
frere a l t o «®<Se osi two « ! t f f « r«o t se ta o f t h e ho-pper«« 
• I 9 f -
Only l l l l » (1^62) r©|>«>rt»rt %y et^a«oe aggr©g®tton asioa^ 
hoppers o f th© A t i nn Gaff t r l»«rgu» a f r l©» t i i t » , But pr©f»ent f i e l d 
tf»0t the ti0fjfs^r» have o «tef i i»l t t#r»f^ptiGf n f iiggr«»||i»tto« i»fs©it 
dfRI- terf?perafarp «f««r t t lgt i w i t h a © leer nkf e»<t low v e l o c i t y %;fttd«, 
On f©w oecjsstoiit tftis f o l l o w to?: o * i«# r f« t taa» w<»r© snaiS©! 
Cl) To th» f i r s t %r©«lr o f Att-fii«t a^oo i tmr ©ggntgaied pote*i«« 
oowrsrfsia^ T f f r e l , fVth- l n » t a r ho9t">@r« w^-re fottncl on tf>e 
ea#*t«2m «t«l© o f the v t l l i i g * * Bfe©totl« Tfif* ®'U||flr®eii« ffl«»l*f» 
«#pe t t i f ranio c rops fiartriff ««ch ootiR»«g«tt«•»«•» A e f « g l e 
l » n f o f «f>o«t 1 | f t l e o f t l j was oov®r®ifi by s l imit few t»tM»«fr«M[l 
l«dtvts1ual« flioiitly l a t « f n s t a r hoppers , 
(S) Tt»© w«lfi li©h«»l0Mr o f l?Ofjf»ert nise o o t a b l t mmm t t t r ^ awl's 
TTtt? I t t s ta ra wMoh wore n^ry fteo»tttve t o s o l a r rf tdl :»t loi> 
mtS th<f MO'TtwiJntii o f tfe««J bopi»®r« wor© gat<S«t5 hy t t i« »iw» 
»ov<itiM>nt«. nopf>€r« vere f»«m^ t n a o t t v o tn e o r l y hooro o f 
tls© ^«iy tHK? woftt a c t i v e » 0 r « h i » f , tsopptof, Ji imptuf ood 
feo t f ln fF wer« a t iBt«!-<!«y, Th©»© ^ o t l v t t t e # were elowit^ 
^o«fn »« «v#nfii«' hat* af,pro»ohod, 
(3 ) Tli« «iffr©fflt©i5 o r d[«ij«tly f>or>iil»t«« ht^ftrmrw weyre v o i y 
i se loo t t t t j f o r tea^lnw, and th*^ r»r«»f©rr«^ fomi WOP P ^ n o ^ ^ 
o r f 'aeohortitt. 
- J t o ! • 
(%) The wa lk ing » o t f v t t y tr» the fleltl vam so apnar^^ot t h a t 
a» greg?»rt->af! aoil aori»ir(»(»arlmi« anr? 0 l»# vHh <ltsTlr an^ 
l i i ^ h t eolo«ir» a t v e i l , 
a e t J r i t y va« «««« oont tnuoaRly t h r o u ^ i o u t ih© day on tl»© 
19th day o f A«igti«:t 19^1 <m tl»« o « t » l c l r t s a f t l ie f o r t s m l i i l y 
OaetimiirguR ftjfrfeantiff URually foi»«^ «<t}?»ly bwt I n 
Feptufafier l*?^'^, Ber ing f i e l d ©urveyi* ofi tfte pe«f , i t w««9 foun^ 
t t j t t t #«irl5-' ts3r.tar hoprmrfu istosily rewatu oonf tisf? t o l»w«l>#» a-nrt 
amofir <f«nBC! sraseet (Cenefiru© ®fi*i Cyaodon) . A f t e r e w#elt- t f ie 
iBte Inmt^r »>«if>f<sr«« «t??rti*«f s:rour>tnir. anrt cmie<»iitrfflittasi on on© 
o f the «lor '€» o f tlir- f o r t «a t t s ife»t«»r» #1*1© aml i i l y «iov«r@d 
liy Cyno^oti griisR« r » « M l t l n g in the f o f i aa t t »n o f a « t??o l f loan t 
t r r ^ g u l a r iilisip©^ t«j«!>orary feum^, %»liiol-v was s««*ii moving Smiavarii 
aiif! <ll.«^p|M»«r<id nraotvf bustie®, A f t© r 2 flays ®e«pe?!, i i c t t t te r©^ 
patoheiii w t t f i br l i i% a c t i v i t y o f th» liop|Mir» w®r# fouitti laoar 
fj«gi5»rQai»0 oroj-^i . The r o l a t t v © t iuwl t f t ty wa» at>mst 7t)»75'^ ^ and 
t©wp#r»tt!r«» r»nffjn«? '55-37 C» f t i« hopfx&rn tbu» ool leetedf f r o a 
«tteh g rm ip t trere t * ! ^ Maeir spoie a l l over tho boily e»p<' 'et«l ly 
ofi t !w t h o r a c i c reg ion ot jv loissly rtlff«r»nt fmrn »ing\f o e o t i r r i n f 
• I f t t« 
Pi»tl«sr olisprvst lon» w©r«> weif« by Stsjata f l * l^3) wihfl« 
worfefnis on i?t»roi?Iy!3feti« ^n& omiftrwi»«! the oeearr^oe^ « f 
• f t 2 f -
% • • i f foot of eir<w<ltag «§ ia^iiit>bal ammttoa 
fi'ffectt of erow^lisK on egrw^al #ar«tloi i has l»««ii e«i^«9is«« 
Iqr Cv«roir <1Q66) «o« WRU e«mftr^«a 1 ^ Et«vt et a l (1975) In 
An •sp«rtt»«nt oa t!i» orow^tiif e f fec t ««€«ii vttte %hm 
tioplierif of Oootrtiiflii^ge «frto«mt« «•« oarrtoiif out wt i l i twentr fi'vm 
( 25 ) frortrly hatohed iadiirfdaali i were reared et 35*,1 C In eooti 
i l « « t Jar C 19x10 9wm)m fl^e damtlois of nout i lag woe reoordod 
I B e l l otofeK and wee eonparell wlt t i lodtviaoals tietns reero^ 
elr i f t ly. f t wae f(yafi« ttiet crcmdod iisrii|ti« were n ioa l t t i^ In 
•Sor te r period then teoleted ones, Ttoe t o t a l l i f e ei»an wee 
reifttoea elM>ai W% »» oorer«oreil to oorwel l i f e mpam* .^tatfet lonl lsr 
I t wee e l p i t f t o ^ n t » t 5^ leve l ( < 0 « 0 5 ) « f t »«y «l®o %e 
•ttr i i^otedl to ttie Kregerlcme tenaenoy ef feot fng developnentel 
tilolofsf »f*^ Ine ter ettonitc^ beliavtonr* 
It %• WGnrflKNMtrleel fnenettre««»ot e of tite hoppero 
Stnee oiorr^omttrteel etodlee on Aorld!ot<$e are ooiifliMKi 
• o e t l y to loouete end eo«» seat tared oi»aenp«tta«a ware iMida hy 
B l l l e (1951) in toetieta tiofipere and 1*y Gradojevi^ ( I960 ) I n 
T^ooloeteortie hopr«ra, tl iarefore« present attempt teieiiig 
•ontl ioiMitrloel obeervatlona (eee awa^nreeNinte l l l t t e t r a t t o n ) 
witt i two d i f f e r e n t eGol<i«toal (d«nelty*daf»endent) oemdlttona 
• f 15 I -
(Tftglnifta emi CrQwA«^) m»^ slue wttt> mtm« Aeteetdd li}dle«fi 
(Voiiy partf t ) , mmy eotitrtbate to solire an twnedtate prc^l«>m 
r e l e t e ^ t«i 0©«insf*ws«l i i ref i i r t««t ton or «f>lftfnig of hrnhnwimtr 
in thf! hoppers of 0»»trtiiMir|j;o« mtriemnan (aofi-imnirsifof) « 
serious pent » f wngBrttmmt «ii«i grewto<n»« ©ropn* 
Wewty »t«t«h## tiyai|jtj» w#r« i»©faret®d in tw© glass J«r» 
n t s * ^ tSvto vam mn4 the fsol@f»tf e^ iS f t i an i#a» ffi«lfitaln««l Iry 
li©«f>liit one !^op"«r or tiro la oi** S»r wtsile f ro» twenty t© 
twenty ftv» hopp«r» w#r© eorj«fder«d »m crowdfws^^ Tnornastaf 
fit»l^«r of t?opi«r« frora tweofy f i v e (25) <a a 3«r» tnMtott 
eoanitmlftnw is-mm I f , awf?!*' foo^ w»» »iir»?»tf(t<f, n« l©t f *« 
t i imta i ty (75^) ftiK' t<Nip#ro*ttr» (55*.* C) w«8 t h * ii»iii» in ^otlii 
«as«« «o^ of emtr«& the SCIM® foo«l (Cyaodoo) ft« v « l l , 
Oli»»ryattoof 
A f te r oar«ft i l v t a t t a t i o a l «B«ty«f«, I f e l t «w««ifr«»#nt«. 
I t w»8 foafK^ that a«ii«tty«>A«|>«iiif«ttt • f f » e t » oo mmm liotiy i ^ r t s 
e» reported i a loo»«ts (Bir»rov,l92it l lai»i©ll»f>arl1og,t93*| 
l[toovit#al,l9%9t 8o«mwaI a ! tag« t^ l$ Pira{ i , i959t BlaelKith, l957 ^ 
1958 aw* ttow»r « | « L » * 9 ^ ^ **^'* "**** 'ow** vary aanalt i tra* 
'^"^ O^gtTtaargtia afrtgaaoa waa rapor tad , i ragar ia l i ig at tbotti 
l « r « l p (hoppera aad adt i l t t ) !iy iilairf 19^3 (f»*o«)| t h e r e f o r e , 
tt ia f o l l o w l a i dlefialty*^r*»4lefit •npmriment in t e r n * of 
aHdrphoBNitrtea haire ytel<ftea aoMi oaefut reeulta» 
- I t * t -
t t ti> very tat»r««ttni to aot« thAt early Iniitiir 
hoptrnwrn ( f - f fT ) liav© •ligwn ir l ielft«eiit difference* «wily tii 
9mm bo^ ftr mr%» of ph«««»fofwl«i lii|»or*aii«« «rtifle l&ter tfi«iar 
hoppmru ( r r^ t f ) oonia not retata inioli dlfferoaee* «i>to mm 
a<lult «ta||« (TiiMo« i *^ AMS^  1 « * ^ 9 i l f t i i i * t»SI2)« Lllceirtso tho 
metm rat toe In l«el»to<^ em^ ermi0m& con^titano <T«%ie» 7 & 7o • 
18 A t2a> h»v« »l«o rovo^ilod tlio •!»»« type of eofisttlvmooo 
P«rtattif»g to flKiri^oloiteal dtfforeiteoe to feo#^-twBrt« i^iofe 
w#r« «Mi«tl3r ORht^ttofl l»y oarty taater fiofipars ( f - t t f ) . 
Taiclag oalT t w i l w ( ta) iadteea of %o^ pmr%9 tsai«a€i 
of twenty (20) talcen W IPtreto (1955) with e vteir o«ly to teet 
e l t i ^ t e e t ^Ifferenoe ta deafftty-^lepeadent |»oly»orpiitaii 
•onetttveaeee to earldlda* 
Oat of twelve iailleee of boay parte, ti)# follow lag 
were tmm& eeiiiittfim to ^aelty-dseiMia^ent aorphoisetrle* ot 
a«fll-0«05 peroeat lo'wsi e l i a t f t t e a t • t « t l e t t e « l l y i lenRth of 
l»o<3y« leait l i of f^ronotoM, liet$ht of pri»iottRRi, length of mitertiHr 
feiMir, l«a^tti of titna feiKir, tioriaoatnl dtaneter of oyo, 
leagtfe of «itemia« 
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«!lff«r«ae'5e «t l-S"^ *^  < <0.01-l»,05) l®v»l a» f a r am «a«« 
is«t«lilf,#fe«^ body part*- (taken fi«» pliane-foiwttt!!? e l ja i^o i«r« 
aie&ag loeui i t i i ) r»«*efi1 that mn f as t t ne t of f r ega r i s i i t i on or 
Roeial i i i g r t i p t l a n e«rt«tn1.3?' »|ip«reat ana re|»ort4i4l i ig f r ( i ia t l<m 
aart eronrdlnff 8iKi«f fsopf^ers of 6tt»tr i««r| | t t f li®» d e f l n t t * 
r©li«vi4oc«r to «|)parei!it i«fi4<e»ey of e^tamltig tst t b l * »o««»iiw0r®ltii^ 
gr i i t t i tmpi^r* 
f t t« a l l t l i« M»r» BOt««forthsr that orow^ini!' «>ff#9t on 
».ari#»olOffc®lly litiifi«<1 n>aotio«i iWKMg nfwplKal l n« t i i r mm% 
pronounce'^ in fesiBleR r t t thor «!©» fflnle®. f l i f s «0rf^»p«n€» 
i r l t t i «i0 oli»enf«tti<iff isoait by ! l l «v l A !SttJ«t«, 19^3 (p«c,) who 
founA more fesal^ i i t» «tifr@iat«^ bopfftri^ i^an tsuleit* 
f t ii|iNiar» that nost o f this «orpl»©loifte«l f ! l f f«r«f ie»« 
of tt»e»e two oon^ltttmotf liopptirff ar« f a t r l v eoni»t«int, olthotii?!! 
\m e 1 ^ iBstatioee the w^riatts'mt ar« » t « t l » t l « a i i y » i f a l f l o » » t t 
f»iirttQ«il®rly ti» oar ly l i i « t« r« , *h l » In t l t i is f i t lv #» i r l« t la i | 
l»hoiioiB«iieii Aft ooaipiirdK} t o loeu«t« oa r l y hopport* Attong toeu«te 
I'lrorov (1966), Gr»«oj«irt^ (t96ll) In gohtotoc^roa imd Pootoototiraa 
rosp«c t i ve l y , b«v« fotm^ ©ools d l f f o r o n o * * to aorT!*iow#trl««l 
li«t««iirtmir owoiiff; l a t e tos tor Hofvp«r« ifl itob ore f l f i a l l y «Q{ftnf 
I n t o en adti l t gregarlooa to rn • »ot t h l a la ftltogotliar 
rairoraa in 0aatrtwargoii ofrfo^oow %«f»«r« a a r l f t r istara on 
« l ^ I -
i f i r l f i i ; ncoi^onfal or f©ro«d ejigregetlfm ®®«Mig ear l y t i i«tar» on ly* 
t t i *?sr h«ipti>i»rs, tt>f!^!^ wa« na sljpcn i i f awiri^hciBietrloal dt f f i i r i iaeei t f 
evtfn In %i#fi8vto»r«l ob8nf«« too . Th!» aw>» 1^« !!•««»«• o f 
aoii-««t>nttnuoii« gn»,f«rt»ftttsm» 
f t remattm to l>e »peo t o n!) ftt wattetit t h t psroeatoge o f 
i raorr^iol^ leot gir©gart«attoo eorretnomis to th« degree of 
fel@lof lea l -« tw-^havto i»rn l traituforasatlon. r;i:tea»lv» l i w « « t l i a -
tt.-*w on i*ofml®ttcm» wi th exue t l f Insemrfi l i l o tog tea l t i l s tory ®r« 
ref fo t ref i , 
CSooQltmlirely I t «»» l»® Iwfarrod tteat tb© l»oi>5w»r« of 'tl*® 
G««.trleargi!» ef r toot iu t c# r ta l f i l y h&vt* m tcsmdemov o f iiwanstni? 
»ii<! woot^l of j f r^ i fat lon and aanr f f i jg morpttoBsetrtot?! bahavtour 
i ^an tlieao a i ^ sulijeotadl t o ^Sanst tK*d<iP< f^}^<^ni ooo lo f l oa l 
atraaaas vtitali %n vary t i tpor iaat «ii4 als'imtns t o tfea 
8erilfe»l«^tata aod agr tc» l t i s r l« t i i In thi» aotmtry'* 
«f 41 t -
1« A»ti<4«i>ee0t if«ftiolr -> l%t i^7% Lott^ofi* 
9 , Blaoltitb, n , l , , 1957. Polyworfslitsw 1w •«»© A^strelfan 
5 , ftlaetclH), ff,R#, t958t An mittlyslii of |»cilyiior|ilst»fi to 
wooifti ifa»i«i. fa»»ot SSSlSS* ^o»© "^^ (5)« 
%• Mr«li^ V«^», t9$?* Mori^(MMitrt«al #tt»ll«» (wn ^ • • « « of 
t i l * fm99rt l*oeust (S«iiffito««fiii> er» iar t« Forsiral) 
9* r$ii«rl«, A , j« , 195^* f^rolilim* of grimtti of tfm Afrto«n 
Mtgratoty toeuct* | a | l » «nt« R«s«, U t %25»456. 
6« E l l i s , {\F«t 199t« ^ « imirelitiif lt«ib«vioitr of tioppor* of 
tiso Afrte^Q fflgreiosY Loenst ( t o e i a f pigrotorta 
iilgfmiortotdo* ?! a« r*) to %&© lafeoratoiy, 
Anit«Loea»t B a l l . J i t*6%. 
7* B l l i a t ^•^• i 1 % ^ * Tha %aliairtoBr af loeuata la rolatton to 
pliaaaa and apaetaa. Col log, l i f t , geat. gat . taafe. 
ft* Gradojtvtil, ?'•, t960« Saate Ifttioratoty aai>»rtiBeota on i^aaaa 
in tlia lioro«Miaa i^ oaost (lW>toataaraa awiraaaaaaa 
Ttiunii.)* ( fa Sart»tMi with Eagltah attnaary*). 
Za«i*it. tttl.^a. J f -g t t89-t42« 
9* ta tamat laaa l , t997« Froeaadtaga of tlie rourth tataraattonal 
toaaai Ooafarenoay Catro, Apri l 88, t S ^ * Cairo 
Govt* Praaa* 
»t %2 («• 
10. Sfey, K:#! ! ,1», 1*^0. A © r t t l f w * ««Q til® f^&mB t l }«drr o f 
looni»t«« £ttjftrt. mx» R t o l . g j t 365-*©7. 
t l . Wiacwol l - f^r l tng, s , 0 . , I»)3%. t ^« • o l l t a r y f^«»it o f 
5ehti»toceroa gregertii. r o r « k , , I B North**" a l t e r a 
ltoi^of??n (Afifl0*-:cyptli>n Sad^n). Bo l t * ©l i t , ! « » • , 
t s . n t s v t , S»!r»A., s . A l l , f5,t« Yeaev aa« 8 , f t i im, t979« Rf f«et 
o f erow^tng oa tli© «sn»|jli«Ji doratff jt i o f ^H»r<^lyr>tni» 
giti^rQtreplgto*! » o l , COrthopioro i ^ r i f t t ^ o o ) * 
Corr . BcU 5 | « 9S6-2S7. 
t5« a»o«iwfil, ^ . i . , 19%9« Stu^ieo to to t raspoo i f fo vor ta t t«a i * 
t f T * B0<)y">«t8e mid b logMi r foo l r o t i o i i In vi i r tcwo 
f5rp«s of lii^li»'lc!oel» of the T»«i««rt l*o©»«t, 
Setii8t<yaerea urcgarto (lfor«lEal)« <Orlf»oi»t«r« t 
t%« St«mii;i}l, If*!.*, oa^ Nof, 9f.^«, 195t« t t u ^ l o * III ta t ros iMio l f te 
• s r t o t t o o . V* Stat l o t t os I aupplew»at t o the oaalf«1« 
o f l i lcNMitrte^l data oa l i o i ^ -» t sa , e te», o f irartooa 
%yfm9 o f toidtiri^aala of t l i« T>a»ert l.oau«t, 
f»reR«Bt«d In l ^ r t t f t « ttjo. fatltaa Ma«, j j i 
269»275« 
t 5 * !^toirar« w«j«» Ttavtaa, f)«E, A Joaes, T.f!*, t960« *forpliocaatrte 
atodleif o f th« f%9«rt toouat , i^hiatooagaa gfa i tar ta 
(ror«leel>, £ , Aatw. f o o l . | 2 t 309»359# 
- I *3 ! • 
17. l?v«r©», B.P,, J921, A rttvist iMi a f ih® gcmus l^ecuat© I*. 
( t t faol iytyl t ts, F iet», ) , «ttl» a nem t t iaofy mm t o t!i« 
fmrl<><flelt:r ao^ n tg rs t fo t i of looti»tfi« B ^ t l , «t>t,» 
l«3« livuroir, B,f>«, 1939* Hotee on IcMastn of eeoiKmie tiifMMrtaNne«, 
w i th some is«w &sit» on t^e per t fMt le t t r ^H" loeofit 
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